The Afrikaanse idiome-woordeboek is a prototype e-dictionary of Afrikaans fixed expressions developed with the intention to test the functionalities of the e-dictionary. This dictionary is based on the function theory of lexicography. The e-dictionary makes use of various technologies. When digital tools are developed it is important to consider the usability of the tool. Usability evaluation was done on the Afrikaanse idiome-woordeboek to determine with what success it can be used. Discount usability methods, viz. heuristic evaluation and usability testing were used. This article reports on the findings from the usability tests which are discussed under the categories of content, information architecture, navigation, access (searching and browsing), help, customisation and the use of innovative technologies to manage data in e-dictionaries for search and display. The usability evaluation showed that the users did not always use the e-dictionary as the designers intended. Various recommendations are made to the designers of the Afrikaanse idiome-woordeboek, as well as for the design of e-dictionaries in general. Recommendations appropriate to e-dictionaries in general are made regarding usability evaluation, information architecture, searching in e-dictionaries, the data that can be included in e-dictionaries and training of users of e-dictionaries.
Introduction
There are many exciting opportunities that technology brings to the field of lexicography. In the first place, much more data can be included in an e-dictionary. This has many advantages; for instance, e-dictionaries can include or link to more data (De Schryver 2003: 157) , multimedia can be incorporated (Lew 2012: 344) or words can be written out and do not need to be abbreviated (De Schryver 2003: 157) . Information technology also offers many advantages in terms of access to data; for instance, the speed with which data can be retrieved is a considerable advantage (Verlinde and Peeters 2012: 147) and various search features can be included to enable more efficient search (Lew 2012: 345, 351; Verlinde and Peeters 2012: 147) . Bothma (2011) also suggests various modern technologies that could be used to enhance e-dictionaries, such as annotations, linked data, filtering and recommendations. Technology can also allow e-dictionaries to be customised to the extent that it only gives information that is relevant in a specific situation. For example, a person who is writing a text needs different information than a person who is reading or a person who needs detailed background information about an item. This idea is formalised in the function theory of lexicography (see, for example, Bergenholtz 2011; Bergenholtz, Bothma and Gouws 2015; Bergenholtz and Gouws 2007; Bergenholtz and Tarp 2003; Nielsen 2011; Tarp 2007 Tarp , 2008 Tarp , 2011 .
When digital tools are developed, it is vital that these tools can be used effectively and efficiently by users; in other words, the usability of a tool is important. Usability can be seen as "the extent to which a product can be used by specified users to achieve specified goals with effectiveness, efficiency, and satisfaction in a specified context of use" (ISO 9241-11 1998) . Usability becomes more important as products become more complex and can be critical to the success of a product (Tullis and Albert 2008: 5-7) . Usability evaluation is the process where data about how users will use or do use a product are gathered and whether it is suitable and acceptable to users (Preece, Rogers and Sharp 2011: 433) . Different methods can be used to do a usability evaluation, such as usability testing, inspection methods, inquiry methods, analytical modelling or simulations (Fernandez, Insfran and Abrahão 2011: 796-797; Shneiderman and Plaisant 2010: 134-135, 138-149) . The usability evaluation method must be applicable to the product and the environment that the product will be used in; for example, products that will be employed in dangerous environments should ultimately be tested in real-life settings, not only in laboratories (Shneiderman and Plaisant 2010: 133) .
Discount usability is an approach where simplified methods are used to evaluate a product (Nielsen 1993: 17; Nielsen 2009 ). Nielsen (2009) suggests that excellent results can be obtained if only a few participants are used in usability testing. About five participants are enough to point out the main usability problems (Nielsen 2000; 2009; 2012a) . Furthermore, in discount usability, experts are used to conduct heuristic evaluations and prototypes, rather than complete systems are evaluated (Nielsen 2009 ). It has also been argued that sophisticated facilities are not needed (Preece, Rogers and Sharp 2011: 478; Nielsen 2012b) .
There are many different aspects that a usability evaluation can assess. Some of the aspects that can be evaluated are navigation (e.g. Calisir et al. 2010) , the structure or organisation of information (e.g. Hasan, Morris and Probets 2012), aesthetics and design problems (e.g. Hasan, Morris and Probets 2012; Neilson and Wilson 2011) ; search features (Hasan, Morris and Probets 2012) ; task completion (effectiveness) (e.g. Hamel 2012; Molich et al. 2010; Weir, Anderson and Jack 2006) ; time taken to complete a task (efficiency) (e.g. Lavie, Oron-Gilad and Meyer 2011; Molich et al. 2010) or user satisfaction (e.g. Lavie, Oron-Gilad and Meyer 2011; Roberts et al. 2013) .
Though there are guidelines and criteria for evaluating websites, Ball (2016) has developed criteria specifically to evaluate e-dictionaries; see also Ball and Bothma (2018) for a summarised version. This set of criteria takes into consideration standard usability issues, but incorporates aspects from lexicography and developments in information technology. The main criteria are based on issues relating to content, information architecture, navigation, access (searching and browsing), help, customization and the use of innovative technologies to manage data in e-dictionaries for search and display.
Description of the Afrikaanse idiome-woordeboek
The Afrikaanse idiome-woordeboek is a prototype e-dictionary of Afrikaans fixed expressions and contains a subset of fixed expressions of the Afrikaans language. This e-dictionary was developed with the intention to test certain theories and the functionality of the e-dictionary and as such, visual design and aesthetics were purposefully ignored. The design of this dictionary is based on the function theory of lexicography and presents several dictionaries that are created from one large database (Bergenholtz, Bothma and Gouws 2011: 36) . The different dictionaries are monofunctional and provide data that are relehttp://lexikos.journals.ac.za vant to specific situations. There are 15 fields for each expression in the database and different fields are presented in each dictionary. The five different dictionaries are based on different functions and are listed below.
-Function 1 -Ek wil basiese inligting oor die idioom hê -I want to have basic information about an expression -Function 2 -Ek wil die betekenis van 'n idioom verstaan -I want to understand the meaning of an expression -Function 3 -Ek wil 'n idioom in 'n teks gebruik -I want to use an expression in a text -Function 4 -Ek wil alles oor 'n idioom weet -I want to know everything about an expression -Function 5 -Ek wil 'n idioom na Engels vertaal -I want to translate an expression into English Figure 1 shows the homepage of the Afrikaanse idiome-woordeboek and the five functions are given underneath the basic search field. Figure 2 shows the basic data for the expression kabaal opskop (go through the roof) (function 1) which includes the following fields: expression, meaning, style and related expressions in English. Figure 3 shows all the data for this expression (function 4) and includes all the fields in the database that may be of interest to a user (fields for the editor's usage are not displayed).
The e-dictionary also makes use of various technologies such as advanced search and display options, browsing, multimedia in various articles, links to external sources that provide more data and customisation options. Each of these will be discussed below.
The advanced search and display options in the Afrikaanse idiome-woordeboek are shown in Figure 4 . This allows a person to specify exactly in which fields in the database to search and exactly which fields to display in the article. A person can for example, choose to search for an expression with a certain meaning (e.g. dronk -drunk), by selecting to search in the meaning field (betekenis) and then to display the expression (idioom), its meaning (betekenis) as can be seen in Figure 5 as well as any other selected fields.
The ability to browse through the expressions in the Afrikaanse idiomewoordeboek is shown in Figure 6 .
An example of an image (multimedia) that has been added to an article is shown in Figure 7 .
A person can follow a link to an external source to see the context in which an example sentence has been used, see Figure 8 .
The Afrikaanse idiome-woordeboek allows customisation in the sense that a user can save a selection of search and display fields and so create a custom dictionary specific to that user's requirements. Figure 9 shows where a selection has been saved. Figure 10 shows how this saved selection can be loaded and a different search can be done with the options that have been saved. The technologies in the Afrikaanse idiome-woordeboek discussed above enables a person to get only information that is relevant to a specific situation. Usability evaluation can show whether the technologies incorporated in this e-dictionary are indeed used successfully.
Methodology
The usability of the Afrikaanse idiome-woordeboek was evaluated through a heuristic evaluation and usability tests. Heuristic evaluation is when experts evaluate a system according to a set of criteria (Nielsen 1993: 155; Schneiderman and Plaisant 2010: 134-135) . Criteria to evaluate e-dictionaries were developed by Ball (2016) and were used to do an evaluation on the Afrikaanse idiome-woordeboek; a summary of the criteria is available in Ball and Bothma (2018) . The heuristic evaluation of the Afrikaanse idiome-woordeboek involved one expert and was done during the week of 11 to 15 April 2016 and completed on 10 May 2016.
Usability testing is a method where participants are asked to complete several tasks to determine whether a product can be used successfully (Molich and Dumas 2008: 264; Preece, Rogers and Sharp 2011: 438) . The participants are observed and can be recorded (Krug 2005: 135; Preece, Rogers and Sharp 2011: 478) . One method that is often used in usability testing is the think-aloud method. Participants are encouraged to articulate their thoughts whilst performing the tasks to give the researchers insight into their actions (Shneiderman and Plaisant 2010: 143) . At the end of a usability test the participant is often asked to complete a questionnaire to obtain subjective data (Fernandez, Insfran and Abrahão 2011: 802; Preece, Rogers and Sharp 2011: 477; Shneiderman and Plaisant 2010: 139) .
Seven participants took part in the usability testing of the Afrikaanse idiomewoordeboek that was done from 16 April to 4 May 2016. The participants were selected by purposive sampling, and people with fairly similar demographics, backgrounds and experiences were chosen. Though the discount usability theory discussed earlier indicates that good results can be obtained from using few participants, the researchers recognise that a bigger sample would probably point out more issues. However, it was considered that seven participants would be sufficient for a first evaluation, also considering that a prototype was being evaluated. The evaluation of a final product could consider using more participants. The participants were met at locations that suited the participants. Though the tests were conducted in a laboratory type environment (office, study, etc.), as much as possible was done to reduce the artificial nature of the test. Each of the 16 tasks that the participants had to do contained a scenario that described a real information need. The participant could therefore imagine him-/herself in a certain situation and make an appropriate response. During the tests the participants were observed by a researcher and recorded. The participants themselves were recorded by a standalone camera and the computer screen was recorded using the screen capturing software, BB FlashBack Express. This software allowed for the participant to be recorded with the computer's webcam and the screen to be recorded at the same time. After completing the tasks, each participant was asked to complete a questionnaire with 35 questions, including both open-and close-ended questions. Both the tasks and questionnaire were designed to evaluate the e-dictionary according to the criteria for e-dictionaries.
The 16 tasks are listed in the table below. The tasks listed here are translated from the original that was given to the users in Afrikaans. The purpose of the task is given in an additional column. The tasks are listed here as the discussion that follows refers to specific tasks. The questionnaire that was given to participants is added as an appendix.
Task Purpose
1 You are looking for the meaning of the expression uit die lug val (an expression meaning "to appear unexpectedly").
The purpose of the task was to acquaint the participant with the dictionary and set them at ease.
2
You are busy reading a newspaper article and come across the expression te berde bring (an expression meaning "to broach a subject").
You were under the impression it means "to put something away", but from the article it appears that the expression might mean something else. What is the real meaning of the expression te berde bring?
The purpose of the second task was to see how a user would find the meaning of an expression.
http://lexikos.journals.ac.za Meyer's books were used in the dictionary.
The purpose of task 9 was to see how the users would use the advanced search features to search for example sentences from an author.
10
You are looking for an expression that means that someone did not keep a secret.
The purpose of task 10 was to see how participants would search for an expression when only the meaning is known.
11
You think that there is an expression that means that someone is drunk that contains the word bokke ("goats"). You are trying to find this expression.
The purpose of task 11 was to find out how users would do a complex search. In this task, it would be searching by meaning and a known term. 14 You are helping a school child with a task and must find an expression that starts with the letter M. Choose one.
Task 14 was designed to test whether a user will find it useful to browse through the dictionary.
15
You remember the expression geld soos bossies (an expression meaning "a lot of money"). Try to find if it is acceptable to use it in a speech.
The purpose of task 15 was to see how users would find specific information after being exposed to the functions as well as the advanced search. 
Findings
The findings from the usability testing will be discussed according to the main categories of the evaluation criteria for e-dictionaries (Ball 2016) .
Content
When evaluating the content in an e-dictionary, the following should be considered: whether the e-dictionary can give relevant data, the level of detail and complexity of the data given, the credibility of the e-dictionary, the writing and editorial style used and the usage of multimedia.
To determine whether the Afrikaanse idiome-woordeboek gives relevant data to a user, the researchers firstly considered whether the tasks could be completed successfully, and secondly, whether data irrelevant to the task are withheld. (It is important to consider whether irrelevant data are withheld, because if too much data are given there is the possibility that the user is overwhelmed.) In terms of task completion, five of the seven participants could complete all the tasks successfully, but two participants completed all tasks except the fifteenth task correctly. At some points during the tests, the researcher had to provide some guidance if participants did not know how to proceed, but then the tasks could be completed. This was taken into consideration during the analysis of the tests. Due to this success rate of task completion, the researchers found that the e-dictionary is effective as it gives the data that are necessary to complete specific tasks. From the data collected in the questionnaire it was clear that most of the participants were positive that the dictionary provided relevant data for the task at hand and did not give too much data. However, during the tests participants reacted differently to the amount of data given. One participant specifically expressed that the perfect amount of data was given, whereas others expressed disappointment that not more data were given. One suggested that a brief summary of the expression is displayed with the option to see more data. In some cases, participants who had displayed more data found it easier to complete the tasks.
When looking at the level of detail and complexity of data that an e-dictionary provides, the use of external sources to provide more data to a user is evaluated. In the eighth task participants were required to follow an external link to see an example sentence in context (see Figure 8 ). Only one participant opened the link immediately, all other participants had to be prompted. Even on prompting, one of the participants did not open the link but commented that that is what (s)he would have done to see the sentence in context. Though few made comments about the use of the external sources to provide context for example sentences, most indicated in the questionnaire that the use of external sources is useful. Most participants agreed that the level of complexity and detail in the e-dictionary is appropriate.
Most participants agreed that the e-dictionary is credible, but two were not convinced. One of these participants indicated that the example sentences used in an e-dictionary should be grammatically correct and trustworthy. Though no task was designed specifically to determine the perceived credibility of the e-dictionary, one of the examples sentences that the participants encountered in doing task 3, is written in a mixture of Afrikaans and English (Waar my opvoeding te kort skiet moet my attitude maar opmaak" -"My attitude should make up for where I lack education") and three participants specifically commented about this during the tests. Another participant had noticed example sentences, taken from newspapers or other such sources, that express political or religious viewpoints and indicated that data in an e-dictionary should be neutral.
The writing and editorial style used in an e-dictionary can help a user to make sense of the data in the e-dictionary, particularly when words are not abbreviated. The Afrikaanse idiome-woordeboek included some abbreviations where references to other dictionaries were made. Two participants were particularly confused by the use of these abbreviations. In addition, the participants in general were negative about the labels in the Afrikaanse idiome-woordeboek. One commented that some of the labels were written in old-fashioned Afrikaans and another thought that the labels for the different dictionaries (functions) were too long.
The purpose of the sixth task was to determine whether the participants would find the inclusion of multimedia useful (see Figure 7) . In this task the participants had to determine what the word loep ("lens") means and all the participants referred to the image included in the article to answer the question. One participant even enlarged the image to see it more clearly.
Information architecture
To make a judgement about the information architecture of an e-dictionary, the way in which the data are organised or structured to give access to it should be evaluated, as well as the way in which data are organised on page or article level.
The data in the Afrikaanse idiome-woordeboek are organised according to different functions (see Figure 1) . Task 2 to 5 were specifically designed to evaluate the use of these functions in the Afrikaanse idiome-woordeboek. Participants did not struggle to find the functions. Initially, however, most participants would type in the search string and press the 'Enter' key without considering or selecting a function. The Afrikaanse idiome-woordeboek does not work with the 'Enter' key, which forced the participants to select an appropriate function and then click the search button. The five functions are not only on the homepage, but repeated on the subsequent pages so that a user can change options easily. Most participants changed from one function to another easily, but some participants went back to the homepage to redo the search to try to get to the relehttp://lexikos.journals.ac.za vant data if they were not successful at first. Only one participant specifically tried to work out what the difference between the different functions are. At first (s)he assumed they were the same, but later noticed that different fields were displayed in different options.
Tasks 2 to 5 will be discussed in more detail. For these tasks (where the function and the task matched clearly) most participants used the correct function and could complete the task easily. To complete task 2, the most appropriate function to consult was function 2 and four participants used this function. Two participants left the default function selected, but one of these participant changed to function 2 and then to function 4 once the article was displayed. Another participant selected function 4. The most appropriate function to do task 3 was function 3 and four participants did this. Two other participants tried the advanced search first, before also using the basic search and function 3. One participant tried various search strings and opened the articles with either function 3 or 4. To do task 4, a user has to select function 4 and six participants did this. Only one participant used the advanced search options, but did not select any display fields. Upon opening the article, (s)he saw no data and selected function 4 to display data. The purpose of task 5 was to see if the participants would use function 5 to get a translation for a specific expression. All participants expect one used function 5 to start the search. This participant chose function 4. Once the article was open, some participants immediately opened function 4 to see more data.
In other tasks (specifically tasks 7 and 15) that were designed to test other issues, some participants found the functions confusing. This happened specifically if a participant did not select the correct function or expected a function to contain data that it did not. For example, in the Afrikaanse idiome-woordeboek, synonyms are displayed under functions 1 and 4, but not 3. This caused some confusion.
In terms of the layout of a page, participants did not have trouble to find the correct data in the article and most indicated in the questionnaire that the data in the article are clearly organised. Most also indicated that they thought it useful to be able to filter data in an article. This could refer to the use of functions that filter pre-selected fields or to the advanced search options where display fields can be selected (see Figure 4) . Though the responses from the questionnaire were predominantly positive, it was evident that the advanced search and displayed options were confusing to most participants. Tasks 9 and 12 tested the use of the display options specifically, but their use in other tasks was noted. The display options were sometimes ignored, all fields were selected, inappropriate fields to the task at hand were selected or the same fields as the search fields were selected. In the article of an expression, the Afrikaanse idiome-woordeboek does not display fields when there are no data for those fields in the database. For example, if no synonyms have been added in the database, this field is omitted in the article. This caused confusion for some participants; for example, if such a display field had been selected specifically and then did not display.
From these usability tests it was clear that most participants struggled to filter data on a page by using the advanced display options. However, during the tests it was clear that some participants wanted to filter out irrelevant data. For example, one participant wanted to filter out the grammar and reference data and another participant wanted to filter out the translations.
Navigation
Under the category of navigation, the ease with which a user moves through the e-dictionary is evaluated, as well as whether the user knows where (s)he is at all times. As links are the primary mechanisms through which a user navigates, they are also evaluated.
The ease with which a user can navigate will influence how quickly the user will find the relevant data for a specific task. This allows for a judgement about the efficiency to be made. The time it takes a user to get to data in an edictionary is very important. In this study, the users were asked to think-aloud during the tests which gave valuable data, but negatively influenced the time it took to do a task. Consequently, in this study it was not sensible to look at the time it took to complete tasks, but rather to look at the steps that participants took to get to the relevant data. The participants themselves indicated that they could find data easily, but felt that they had to scroll too much or click through too many levels. The scrolling was probably caused by the fact that the results were listed below the advanced search, and as such participants typically had to scroll down after a search to see the results. There were many comments about the fact that the search results were not prominent. Though the hierarchy of the site is fairly shallow (typically two levels), the amount of clicking was influenced by two factors. The search results themselves do not contain any additional descriptive data. A user first has to open the expression to see the article to find the data to answer the question in the task. Secondly, the search field is only on the homepage. The user then always has to navigate back from the article to start another search. Based on this it appears that participants did not find the Afrikaanse idiome-woordeboek efficient to use.
Participants indicated that they knew where they were in the e-dictionary, but were not as positive about knowing where to go next in the e-dictionary. This could be as a result of the fact that most participants did not know how to store the advanced search and display options in task 12 or use them in task 13. Very few participants found the help option in task 16. Some participants also felt that the link to the homepage could have been more prominent.
Though participants were negative about the labels as mentioned under the section on content, they indicated that they knew where the links were going to lead them and it did not lead them to unexpected places.
Access (searching and browsing)
The way in which a system provides access to the data in the e-dictionary http://lexikos.journals.ac.za should be evaluated. Access is typically given through searching or browsing options. The basic as well as advanced search options in an e-dictionary should be evaluated, as well as any browsing mechanisms. Filters can help users to narrow the content down to something specific. If a large number of results is retrieved, users should be able to manipulate the results. Lastly, the processing speed can be evaluated, though generally, systems are fast enough that this is becoming negligible. In the usability tests, tasks 1 to 7 and task 15 could have been done by using the basic search. As has been mentioned before, the basic search field is only on the homepage (see Figure 1) . As a result, most participants did not think that it is easy to find or that it is easy to change a search and search for something new. Two participants had made typing errors whilst searching and neither picked it up immediately when no results were retrieved.
Tasks 8-11 were designed to test the use of the advanced search features (see Figure 4) . Although the data from the questionnaire made it clear that most participants think advanced search features can help a person to find relevant data, they were not convinced that the advanced search features in the Afrikaanse idiome-woordeboek are easy to use or easy to understand. From the usability tests it was also clear that the advanced search and display options were confusing and generally used incorrectly. In addition, some of the comments from the participants were that there are too many options, it is time consuming and the layout should be improved to communicate more clearly how the advanced search and display fields should be used. Most participants used the advanced search incorrectly, by indicating in the search field what data they wanted to display, instead of selecting where (i.e. in what field) they wanted to search. As the display fields are the same as the advanced search fields, these were often ignored or the same fields were selected. If the article then did not display any data or not the relevant data, it caused confusion.
One participant assumed that the basic and advanced search options were linked and used them together; for example, (s)he would select fields under the advanced search, but search with the basic search. Two participants specifically commented that the difference between the sections on the homepage were not clear.
Task 14 tested the use of the browse option, where all the expressions are listed in an alphabetical list (see Figure 6 ). Most participants did not see the browse option initially and tried to search for an expression that starts with an 'M' by using the basic or advanced search. Once the researcher had pointed out the browse option, they could use it and from the data from the questionnaire it is clear that the participants were positive about the ability to browse through the dictionary. One of the participants had used the browsing option in previous tasks when (s)he had not been successful in using the search options. One of the suggestions for improvement was that it would be helpful to only type in the first couple of letters and then jump to the expression(s) that contains those letters when browsing.
Another point of evaluation in terms of browsing is the ability to browse between items in the e-dictionary. The purpose of task 7 was to test whether users could browse between expressions, by asking users to find an appropriate synonym for an expression. Some participants did not follow the link for the synonym. Others followed the link successfully to confirm the meaning of the expression. Others followed various internal links (links for translations and synonyms) to confirm that they had selected a valid synonym. In a different task (task 5) one participant also relied heavily on internal links to confirm his/ her answer. Filtering in the Afrikaanse idiome-woordeboek is made possible through functions, as well as the advanced search and display options. These have been discussed already under the category information architecture.
In some systems it is possible to search in the results that have been retrieved or to manipulate the results to some extent to refine them further; one participant commented that (s)he would have liked to be able to search in the results. However, most participants felt that the search results were logically arranged. Some participants were frustrated that the search results were not saved. This means that if a user retrieves more than one result, open one and go back to view the other, (s)he has to redo the search.
Help
The purpose of task 16 was to see whether participants could find the 'help' option easily and find the information in the documentation useful. Although most participants struggled to find the help option (an icon of a question mark), most thought that the information provided sufficient help. There were two incidents in tasks before task 16, where participants did not know how to proceed and consulted the 'help' for guidance. Neither found the information they were looking for in the documentation.
Customisation
The Afrikaanse idiome-woordeboek allows a user to store selections for the advanced search and display options (see Figures 9 and 10 ). Task 12 tested whether participants could save a selection and task 13 tested whether the participants could retrieve that selection and use it in a search. Most users struggled to find where to store the selection and had to be shown. Some of the participants were also confused about what was saved and how it was being done. In order to save a search a person has to enter their email address, which is used to uniquely identify the user. This was also confusing, as some participants thought that something was emailed to them. Another participant was sceptical about putting in an email address in a system. Some participants thought that the results were being saved in task 12 and that in task 13 they had to search in the results of task 12. One participant was confused that upon loading a saved selection, the check boxes for that selection were not automatically checked. Another participant redid the search in task 12 and saved the selection a second time and noticed that the system does not validate the names of the saved selection as (s)he had used the same name in both instances.
Innovative technologies
No other technologies, apart from those already discussed, were tested in the Afrikaanse idiome-woordeboek.
Recommendations

Usability evaluation
The usability tests on the Afrikaanse idiome-woordeboek clearly showed that the users did not always use the functionality of the e-dictionary as the designers had intended. This underscores the importance of usability evaluation when an e-dictionary is designed that makes use of innovative technologies. Users do not necessarily have the same point of view as the designers of a system. Usability evaluation will help to show how users really use e-dictionaries and how they understand the options that are included. This study also supports the idea that usability evaluations do not need to be elaborate or expensive exercises, but that simplified usability evaluation can be very effective. Only seven participants took part, the study was conducted in simple and accessible environments and various important usability issues were identified.
Information architecture
As was explained earlier, information architecture refers to the way in which the information in a product is organised or structured. In the case of the Afrikaanse idiome-woordeboek the information was organised in different functions and presented as different dictionaries to the user. From the usability tests it is clear that the difference between the functions were not always clear and the users did not always know what to expect from the functions. The researchers suggest that more is done in e-dictionaries to communicate the underlying structure or information architecture to the users. One way to communicate more clearly with the users is to write labels, headings or other micro-content that are easy to understand. For example, the participants in these usability tests were negative about the labels used in the Afrikaanse idiome-woordeboek. A suggestion for the labels for the different functions on the homepage is suggested in Figure 11 . 
5.3
Searching in e-dictionaries
From the usability tests, it seems that users expect more from the search algorithm and the results themselves before opening a relevant article. For example, one user tried to determine the correct usage by using two different search strings and to make a judgement based on the number of retrieved results, trusting that the most results would be the correct option. The two users who had made typing errors and did not notice it at first should be considered. Implementing a fuzzy matching function to help users who mistype could be a valuable addition to an e-dictionary. Auto-completion of text could also be helpful, and might be something that users expect as it is not uncommon in search systems. There were also various suggestions that the results should give a little more data. This could, for example, help a user know that the correct item is selected to open. It is therefore recommend that more is done to improve the searching algorithms in e-dictionaries, as well as explore different ways to display the search results. In addition, more advanced search features can be added and different ways to present the advanced search options can be tested. For example, though the Afrikaanse idiome-woordeboek allows a user to search in different fields, it does not allow a user to define Boolean operators between fields explicitly, nor does it allow truncation. Even different layouts for the advanced search fields can be tested to see if other presentations make it easier to understand. Apart from search features, it is recommended that some sort of browsing option is included. A user has to have a clearly defined information need and understand the information space for a search to be successful. If a user struggles with the search and a browsing option is available, then there is at least another access point to the content. This idea is supported by the case of the participant who had made a typing error and then tried the browse option to get to the relevant expression.
5.4
Data for e-dictionaries
At various points during the usability evaluation different participants had commented that they had expected or would have liked to see more data. The researchers therefore recommend that lexicographers should not hesitate to include more data in e-dictionaries. However, there were participants who felt the amount of data given was sufficient. As a result it is suggested that more data should always be accompanied with the ability to filter out unwanted data to avoid overload. Most participants also indicated that it is helpful to be able to filter data on a page. It can also be useful to display more data with a button or link that opens more data. There are many sources available for lexicographers to include more data in e-dictionaries (Bothma 2011: 80 ), yet care should be taken that users know when something has been approved by lexicographers and when something is from and untested external source (Heid, Prinsloo and Bothma 2012: 285; Tarp 2012: 264) . This is confirmed in these usability tests as the participants were sceptical about some of the example sentences that were included.
As some users seem to want more information, it is suggested that different ways to incorporate or give access to external sources are explored.
Education and training
Even if usability evaluation and proper design can produce e-dictionaries that are easy to use, the value of education and training should not be underestimated. Good user skills are imperative to successful dictionary consultation (Lew 2013: 16) . Particularly if an e-dictionary makes use of advanced search features or other innovative technologies, users should be educated to be able to make use of these. In his paper, Lew (2013) discusses skills that are necessary for the successful consultation of e-dictionaries and how it is related to digital literacy. He discusses how some traditional skills necessary for dictionary use change in the digital environment; for example, e-dictionaries can have a wider variety of structures or data in an article can be hidden. Furthermore, he discusses various skills that are purely relevant for a digital environment, such as searching with wildcards or using Boolean operators. In his conclusion Lew (2013: 29) remarks that an "important concern is finding an appropriate context for teaching e-dictionary skills." Ball and Bothma (2017) suggest that information literacy programmes should be considered as a platform where dictionary use can be taught. Information literacy programmes are already used to teach users how to search in online environments such as databases and how to use search techniques such as Boolean operators and wildcards effectively. Dictionary literacy can become a subset of information literacy.
Conclusion
The Afrikaanse idiome-woordeboek incorporates various technologies to allow a user to get only relevant information for a specific situation. The usability testing of this e-dictionary showed that users do not necessarily use a system as the designers intend and various usability issues could be identified with discount usability methods. Various recommendations regarding the design of the Afrikaanse idiome-woordeboek, as well as e-dictionaries in general, have been made. If the Afrikaanse idiome-woordeboek is modified according the suggestions in this article, further usability tests can be done to see if it can be used more efficiently to get only relevant information for a specific situation. Usability evaluations do not need to be complicated and expensive exercises. This article has shown that using a few users in usability tests as suggested by the discount usability approach is effective in finding usability issues in a design. If lexicographers are serious about designing modern e-dictionaries that incorporate technology that is usable, they should embrace usability evaluation as practice. The discount usability methods of heuristic evaluation and usability testing are both appropriate for lexicographers. Lexicographers can perform heuristic (expert) evaluations by using the criteria explained in Ball and Bothma (2018) and also do their own usability tests by creating tasks and observing users as was explained in this article. The usability evaluations should be used at various stages in the development of e-dictionaries. Iterative evaluations after each design phase should be done. Discount usability methods are purposefully simple and non-expensive so that a product can be evaluated repeatedly throughout the design process. In the initial stages, prototypes can be evaluated and then progressively more complete products. If prototypes are evaluated then changes can be made more easily. For example, in the case of the Afrikaanse idiome-woordeboek, a prototype was evaluated. As it is a prototype, it will be easier to implement the necessary changes than if the evaluations were only done after the project has been completed.
The best type of prototype to use for usability evaluation can be a point of future research. The designers of the Afrikaanse idiome-woordeboek purposefully did not pay attention to the visual design of the system, as the purpose of the prototype was to be able to test the functionality of the e-dictionary. However, it is unclear if the lack of visual appeal or visual cues had an influence on the users' ability to use the e-dictionary effectively. For example, would improving the layout of the fields in the advanced search without changing the functionality change users' use of the advanced search? Or would better visual cues improve their understanding of the information architecture? It is therefore still an open question as to what extent the functionality of an e-dictionary can be tested without taking visual design into consideration.
More usability evaluations of e-dictionaries and more research of best practices of usability evaluations of e-dictionaries can lead to advanced information tools that address users' needs effectively.
